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(57) [Kft] MEEtf) 




•I 



**£tri&§7 W (30A) t ; IWWWfcRilWSii 
ft 7*— rfty^ (41i, 4h, "-41I) 

tt&fex-i*y*— * (40) t ; gK>*»<os«*^r W- 

-< (42k 422. ■••420 lw*(!)ttttfc>*l-CV>$#«Wh 
7 v*^*— 0-***atfg«T WW (30B) t ; IKE 

Slt^a-feyf" (44k 44k •••440 i. Z.07>v--f 

E?9£*VCV**aM** (118k 118k - • -118r) fcjg 
fig-tsaffifife-^^ (230) t, 
WES»S^fcb9>'^7*a— *M§5-fcg{8b-C, WIS 
j§S $ ftfc K ? i'* x a - f-fil-f - StAP^-T 5 J: ? fc*ffc 
3ft"O»5i0JMHF> (120) 

S«tf-^7^— ? (46) i. Z.<n$fey?~J»7*—? 
(46) 

58-5^roJiiaf-t>'4/v (48k 482. ■••ton) Z 

IS^tfE^JSttTV^ £--.£>. 7*-- <?flD»8BS (50) 

KfcjS&U«^J£ftTV>5Hfc&J&Sf (58) 
t fc#$t t 7 * -X K7 ^ **KE. 

[ooo ll 

14. \i—J±-7*—* (beam-former) f-^y^-^i, 9 
#rc h7V*7^a— iT-SH-Sr*-*-* h7^7a-f7 

[0002J 



(2) #$20 0 0-3 30 8 7 

*LTk***\ t>L<tti8flri'?i'*7 t »~ 

iooo3] m®x-j»tfAftimi-m, 

^-ffc5»&t)fo5) 14, BE^/v^SraWS-i-S** 
14. tt»»ftttlESnfc*tflHi»IW-lr*t5«*» 

30 7>XT*-VT\s4\zm-Z&'!&V'-&<ofa%*%M 
[0004J »«l7*-^Sr«*5fci6tr. ifie-A7 

ri4 \-7y*T=.— rr w #tt«tr-Afcjjfa 

H # **1-5 1 ox l4&o;S»<Dg<g tr- A fc£ 

[0005] 4?a<Dmm%& : $&w&>sxTJ»<r>9fti! 

14. -Jctc h^^fa-f 7 WS:SfflUS*M 
50 £-oft7cfcf£8rf (-7V^-t7^ Sr 



-2- 



3 

[0006] IftTcTW (tl<llx^-^gy7 

(elevation aperture) S9»fcfflV>b;fi51. 

[0007] ioo^ft-ett, r-A7*~^fcttifc1" 

[0 0 0 81 fc5-oG>^ftT*tt. fc^gfc***)^ 
flit** 5 if-A7^^ft ^/Hi«WpJlB4Sff* 

So 

[0 0 0 91 **Dt, W-MK^-rv^SrftfffcS 

•tfrftiit^riB-CfcS. £0J:54EfllttSfe<#* 
te**4<>*>fc4lK 3tffl»Ttt4v^ SbfcroEH 

f^yK^ (transducer handle) Xtf^ 1 ^ hn^^ 

**-y/i'+K8Btfl5rett4v «co 7 -f + 3:&5 1 1" 

[oo a ol 

[*9!jWWfcLJ:5*-rsWil h 9 

jsa^aaafcaai"**^****^ 



(3) #gS2 00 0-3 30 8 7 

4 

**ftW5tffilB**{a|-e**. £bfc#f?fc#**>h 
7 r * $ *ifc«#Sa>8*tt r- 

[0011] -«^HftSXIiEft5£B«Sr4*.5fc* 
[00 12] 

[0 0 13] -oo««lc*5V^Ttt, $l*#6M4«:Bffe 
ftt5fcft©7 x-X K7 KffWfci, JSo^coS 

^rtgft^p-feyf-tt, gfg Lfc h y 

gt S h5 »o^otta^ -r ^*/w«r £fcgfS ^--^7t 
± y h gfg *r iiS S ^ r t K ± o X* = 

gffi LT»*-t-S £ 5 icflt^ SHTE?iJ ^7 
^JbDjIS CbnJtSBK,iS (sunning junction) ) fefr 

5(? vfr6SMIUfcffir*e»^v^T»*t-6J: 



(4) 

5 

[0014] z <r>&miz\iy>T<otm<oi>vo l r>u±.& 

[0 0 15] 7 I -XK7Mlf«Sffill, 2HSSii7' 
5*7 \zm&RVB.mh, SfcSftiiST'n y 4 -/V 

ii7D7-f-/Mi, lo<P7Vl~-7flj!Hf7*n-fc ;/■}>•& 

yioo^p-yrtSfgT'n-tyiMc-tn-ewgai-5 ;o 

[0 0 16] 7i-XK7Hf^fll> ?iv-~7ft 
&{t7'cHr yiha#* fcSKSS^&|§«-r* £ 5 Mftjft 

%.xmm$iiit*y hn 9>v--/n^rf 

03§i§7 , n-teyiffr£tr. $ft7s-XK7Wf^ 
III*. ^A—^rtSWl^B-fejfto^^KaftlklrJIdt JO 
•f « <fc 5 fc*j*SlHBH Sftfc => v he— 7 fcfctr 

it l-30Jig7*n-ts'f-Sr^. SJg 

[ooi7] 7*-XKr^tWtit £ter7"r 

[0018] if iv- •fttmr'ttvfft. 8ft$*vfc 
S®ffi£frt5/-^*£££-t-3 ± 7 l-flWfc&tfEsPli* 

fcn5fto!»»5?JiKfll#© 7 1 *5lc 

%{g7u±-yf-li s -77 H^-77^-©«4lt^ 

£ 7 t*^Xt/E?9Sih.fc^7 h Wzt-RVv/v? 40 

[00 19] ^/i'-7'rtiSlft7'o-fes/iM47B^7ABj 

frfny? (dual clock) 7 V 2/77 o 

[0 0 2 0] 7^-XKTW^«KSl±, tftftfMML 
tti££Efi-5jf£T-fc 0 , \-7>X7'x.—fX : ?-&&fti- 

5 J: 7 KfltofcSKfc^ KA'Sr^tr. K/H4, 
^A— 7rtaHg-/n-fc yiffciSg-ri <fc ? fcflWcSftT 

V>5. 50 
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[0021] 7o:-XKrw : g ; »fi(ii±, #c&<fcOT: 

5*7 KA'Sr**. yVi--7'[*3jgfi7 

a -fe y if & iRSI" 5 £ 5 fcfc/* £ ft*: =» * 7 * «r£tr. 
[0 0 2 2] 7VU—7rtg{f7'n -fey f-|4. ^7^5* 

7*-'U-7 , rtgfB7*o-1ryiH4. I>777fa 

[0023] 7*/V— 7*rt${g7'n -fey 1H4, 1*7^*7* 

T<o*^wrtoios--&tr. ^-w^tii, m^is-a-s? 

Ttn^RAM, t77^77K*-A'K (sanple 
-and-hold) SIB, flg»7^W\ L-C7>f/w*, My 

[0024] 9>V-7'?&fe7'u J z y f-ttjSJiRtRbDjf 

SiUiiSwa^ $ tut* y 7^ t stti-s 4 7 khar 

VE?5c5lifc7 n^sK-TvhTi'f y^fc^tf. Sfc:7B 

i= ww* 4 7 Kmax. xmn zkx^x\>%\\ 

[0 0 2 5] 7*/V-7-S^o-fey^(i, j§#£jT,fcd 
f-lcS^o^spm (weighted gain) SriDx., fi*o$ 

•f5J:?^E?II$nfc, ^n^^Vh^^fy^dSSiK 

[00 2 6] 7*/u— rrtS{gyn-fes/-!Mi, jftoA^S 
iGT Z> 9 y 7"#i@SiS «r«tr. # y 7*#jfJi^ 

o*»*tF «:^tr. ft#W(c^y7*#gif^l4. iSM* 
; f-|ffl»:fi:*i-5^o^dj73^y7"Sr^Ay-Ct)Sv>„ * 
fcT'/i— T-rtSfiT-n-tyiMi, A7JXIiH17ja'y7'lC 
^yT-oioSril^t. -tU-CS<tf-A7* 

X^/HzSttt1*5 b37J Sr4-^5 J: 7 i'E 
?iJSHfc-v/i^ L 7'l'^f-Sr^A/TV^T'bAV\ f^#«l^ 

^u-rrtSfgyn-fe^lMiSfc. A73XI±ffl73*y7' 
(cftiK-fS < t t>2oco-7/i'^7"^^f-Sr^A/T-V^ 

rtft<, rro#^-r^f-7w7f-ii, fi*o§fiKWt 

[0 0 2 7] 7*-XKrw*flPS*tt, K«{«B& 
MjairES^teT?, h7 v^7 ? 3.-f-5S^5r«X^-t--5J: 

rtSfgXn-tylMi, /N^K/K*JttEH$ti5J:5twm 
atUfcift)® (1-**?%lc>XI±»oA^SIIllE|i:^SiJ 
«r«*.tf7*y ^ h BKSIfLkfctttt&Rtt) t« 

[00 2 8] 71-XKTW^SgSli. ffi^^gliffi 



7 

(•fftfefc loXttSloA^^aiEllStfflSiJwitf^SrW 
[0 0 2 9] y/w-7'rtS<f7'B-feyiMi, ililSU^C 

[0 0 3 01 g{|tf-A7>~ T», M?!lgfgtr-A7 

iVCV-5. 

[0031] tt©«Wtfc»v*-Ctt, Wtk#ML*niMt 
*7*T \z® 9 It k*iJt#&<0 h 7 >7.7o.— !NSf 

fcflr*t*-S#»*i"5 i 5 l^f^tfE?"] 
[0 0 3 2] w(0««lttyTO^S[(01o£t±lr^. 
[0033] 7*-XKT U"r*WS»4» ^/W7*rt 
SHI 7" n-fe y ihK jJHI«Ji7-n 7 -/yfrHWfcttfcf 
Si^lcWfitSU^JiJ^nrta^hn-ySr^tf. SKI 
igJ£7*a7-<-/M4. //W— 7"rt2l{t7'n-fes'-^(0 1O 

[0 0 3 4] 7*-XKTU-f*W6*Ht, 0M~- TVi 
ie?i]$*tfc3y hn-7Sr^. 7>-7*rtj£ft7'n-fc 

o0>«Jg7*n-fcs'1>-%Stf. W£?v J ty+\i)imm-Q 
[0 0 3 5] 7a-XKr^ffKttt, i§{it7'T 



(5) 4»M 2 00 0-3 30 8 7 

fc»oj5»<o&fc*!yi^ + ^A-fr^tr ttfll k— a 7 * - 

[0 0 3 6] ^W-T-rtj^T-n-feytli, SJRSftfc 
ttt, sift h7^7 f 3.-f-»^Sri!jSi-Sfc*l-fflv> 

10 n-fcyf-14, >7 h Uv?**-»r*oT35£$;h.fc'<A' 

{frf* <fc 5 W*jfcKWE?»$tt.fc->7 K I'^^'-Ra 
[00 3 7] ^/W-7'rtj^87'n-fe S /-!M47'n^7AlI 

? n y <? 7 U 7 7"7 O y 7*fr£tf,, 
[0 0 3 8] 7*-XKTM#W6W4, lf»Mfi 

KES'STfB-Cfc t> , h9V7f*3.— 75d^ «riRS1-5 J: 
20 LfcKI® (i-**?*,loXtt«o^^llHjeSiiH&JC) 
$ ftrt yi\r--ft%mrf n-fey-tMriR^i-SJ;? IwflU* 
[0 0 3 9] 7*-XKrwrt*gBI4, 

30 $tt, 

[oo4oj &<Dmmzts\ >tii, jtiiKmttittft 

i-5fc*CD7 3 ;-XKrW^»»Stt, 2HIf-A7 

aMiTU^fc. »O^C0gfilt7'TW^tCf!lt)#ltP>^ 

h 7 y*7*a.-- t^Sr^tfgfgT W 
tf. i^f-A7^-— r(4, l-7y?7i-t*tK« 

A7^- v^^v^/wSr^tr. S«l4§(8f-7'T U-T 
40 ««t$tv5*o^ro^-7'rtgfg7 , a-fe i /1hS:^tf. 

^ W; x.=.-{r^tT h7^7-ra.-t(i#«r, »igtU 
fctT'TK© h7 v^^-f-^A^gfg-t-^J: 5 
KE?IJ$n-CV^5o ^/W— 7*l*Btfll7'n*y1»-fl3#* 

»4, S«U*i]»9^7*»— !Ht*taKS**J:7fc 

yv-7"rtgft7 F n-t yWzfflSL-r z>%&fr<r>tm i f- * y 
50 ^/wsr*tfgfflrtr-A7*— rSr-^*, *aa^-tv^/w 



9 

5 - tKJ: 9 x=-A»feg{itf-i»Sr£fi£-t- 
AT tf- A 7 * - ▼ *» L Jtft^fcS^ * »*f 5 * 

[0 04 1] rw<S«tt&lTw 1 l*®wrtoio^±lr-& 
tt. 

[0 04 2 J 7x-XKrWfl»ili, SfSSiiT' 
5*7P»fifc&tfE^J$ftfc = vbn-7i:£tf. gfe 

88^0 7^-^14, #0w- 7*l*3gft7*n-fei/f-<&10 
[0043] ;/A-7Vig{f 7"n-fcs/iH4, SiRSftfc 
7V*f-fc£tf. 

[0 0 4 4] 7*-XKTW*WHtl4, ^A~77l 
g«7*n-tr * fc5Wt»*«*i-« ± 5 »Cfl»{£K 
t;E?!l$*tfc=^hB-74-^tf. ^A-7'rtgfi7'o 
■feytro^B, g{WW»$>, /A~7*rtgfi7'n-fc S / 

t>100jfJi7"B-feyf-Sr^tfo as?"*?*!*** 
[0045] 7*-XKTW»Wfillli. 

■f+iSfciEIBTOB-Cfco-c h7i'*f»— f-SW-SrKSi" 
5 J: 5 KfltofcSftfc^v KA-«r£tr. K/Hi, 

[0 0 4 6] 7x-XK7Mf«I», «W(4Hfl[ 

$ ixfc /A- 7tt iSfcT* a ir y If &fc$-*- 5 J: 5 
[0 0 4 7] ^V-7*rtgfll7*n-fe«xlH4 s gtf?tS£3t 

trttr. 

[0048] «WWifc*V»-Ctt, WMHMfcfcWfcfl: 
•fSfcft©7*-XKTW'i'»»Kltl4 > M^-A7 

g«7Mi, »oa>rog«f-7*T V"f 5 tt»7 fett 
fc*«© h 7 ^*7 9*?-*fttrSft7 u~f £ fc£ 

«l$n5»-oA»w2lfStr-A7*— v*A«rS 



(6) #5820 0 0-3 30 8 7 

;o 

iSKfcjfc&tfE^SftTV^,, Sfil4gflT7'r W 
»oA>0> ^A-T'figfgT' b -fe y -7- Sr^tf „ 
/A- 7'rtgfS7*n-bi/^(75«-^|4, 8Hfc1-51f7'Tl' 
>f<Db7i'*7*»~ T-SR^b, 2HB*»*-Aa»e>« 
x a -fcPfJS UT h 7 =L-t«-§-S:gft-f5 J: 7 
fcEflSft-CHS. ^A-7 , rtg{t7'n-feyihD£A 
14, g«Lfch7>-*?^*-1ffef-&aM£*$.}:7fc 
fiJISftSattS^Sr^fifct •S&oaxoifyT'ATV K 

mm*, ^v-7*rtg«7 , n-tryf-fcS6Ki-5»o*>ro 
fcS^ * v *A$r£tfg{f tf- A 7 * — ? &-£A/T?*J 
0, i&Sf-+:'*A©$*l±^A— 7*rtgfll7 , B-fey1>- 
/4>feg«Lfc«^«ri£i££-£5wil::£D"-^e>g 

a~vatt«fl*i, a&^-r^A^bWfE^-SrgftU 
-CiD»T5 <fc 5 t**RU ! E?JSnfcli , -A7*-^ 

20 <5v^j*1-3*?fc1ll^tfEm;h/cv^. 

[0 0 4 9] r<0l|g«ttWT<0l$8trortWlo6l±S:^ 
if. 

[0 0 5 0] 7*-X KTW *WS11H\ ^A-7*rt 
gff 7" o y lf~. fc gjgaJST'n 7 .< -AS: PWfctlf; 
■fS^^fwfil^SUJEjniS^ayha-^Sr^tf,, g 
ftSffiT'D 7^-^14, ^A-7'rtg{§7'P-fes'f-<0 1 

[005 1] ^/V~7'rtg«7'a-feyf-|4 > S^S^fc 

7*u^f-Sr^«>. 

[00 5 2] 7s-XKrW : f»KiBi4, ^A-7*rt 
gfi^n-fe y-9-<»&4 HgfiftSrtl«i-5 ± 5 KflUfcX 
^E?"J$nfc3V hn-ySr^tf. ^/i— 7*rtg{tyo 
•feyTO=&^r|4. gftft^b, ^/v-7'rtgft7'a-fei/ 

f-t^«iii-ig{t h 7 y *x a-T* ^i^Baa tfcg« 

Sif ttfrttlF-f-S ± 7 Jcfll^StrE^iJ S frttfrtt < 1 1> 
loo?aa7*n-fejx^Sr*tr. 5gJi7 , n-t ; /-tM4iP^ 

40 T?fc5„ 

[0053] ^a— 7*rta«7 r o*!/f-tt» tonwm 
Ksvao^inif^sr^tf. *fc^w-7 , rtgf§7' 

n-fery»M4. g« h9>'^7 f 3-f'* ; f-»>e>*Djfa3iil* 
E^'JSHfc^D^/K-i'vh^l'y^Sr^tf. ?n*>lW 
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10 0 5 41 ^/V'-T'rtafgT'n-fcs'iftt, 7<K9 Vf 

A7J* y7'Kg!8$ftlJ->'7*/i'T K*-/v KEKoffl 
Iwffifii-^SDjlSR^Sr^tr. 7>-7"F , lS{i7'niryf- 
14, A2>*y7'l-«**i*ftA;^yrmo&8iR1-?, 

-7V5g{l7 , n-ts,iH4, AA*?7i3ftR1~&^&< 

zvwf-? v 9 iH4S*o* fiJ&fcS- J: 

[00 5 5J //u-:/rt5Ht7*e*ylHi. mfify? 

* y ^Wil»»*»|jM-5 «t ? lcE?!l$ftfcf- 
V7>Ti'K*-/i'KI]K«r£tf. T'rtS^tT'n 

-tyim, tti7j*y7 , Kgai5i$ft, ^otaa* y7*o i 

o imi L Tg{§ tr - a 7 * — r coagf- -v 

iKi--5ffl* ; Sr®^-t-5 4 5 fcE?!l $ftfcv/i^7>* f- 
*£A/-?i^-Cfc6v\, tttfftK ; /A~-7'rtgft'7ci-tey 

1H4ttJ7j* y7*»fe«*o*«*MM-tr«JW-5 4 5 K 

[0 0 5 6] 7i-X KTM mftlttt. 

1"54 5fc1ft*Sft5^i'K/vfc£tr. SfcA^K^ 

TfcfRS-fS J: ? ft5„ 
[00 5 7] 7i-XK7W#»&Sl4, 

t 54 5K«#3ftS^vK/vfc£*, 

us s ft s ^/w-T'rt ant r o -t y smzg-r $ 4 

[0058] //I— XrtgfgT'cilr J/-JHJ, ^VfiVT 

«*»bw«*Srttff UT5WI1-6 J: 5 »cE?iJi*ft*Slo 

[0 0 5 9] fc©«*i:*JHTtt» tt»#«WaSr8i«rtt 
t5fc*ro7x-XK7Wff8tlt 

(grw-rt, »o^»gfgif7*TWfc»9ttttfeftfc 

« $ ft«8H*ttffi~ 1 »W $ ftS i^mtff if- A 5:554 
1"2>4 ? KfcjfcRtfE^J Six TV * S&oa><7> tr- A 7* 

— r^+v^/Hr^tf. SHI4. gf&if77 W 



(7) WBS20 00-3 30 8 7 

12 

WjS ut h 7 yxf^-iHIf-Srgte-TS 4 5 KEflJ 
$ftTV*S,, 7*Ag{f7*n 14, gfg 
Lit h 7 *-*tt**a«3* 5 4 ? KE?9§ft 

gfS7' p -fc y iHc&& Ufc&oflxD&g^ 
10 tr§fSf-A7*— vSr^v v^./K0#* 
14, 7'rtg^7*n-feyf-^f,gfiUy!:f|#iSJi 

^SU!E?iJSitTV>3 0 
[0 0 6 0] iO«iHt»T©1*«©l'J«)lo£U:fc<S' 
20 tfo 

[00 6 1] 7*-XK7^^»^Ht4, S^iSST* 

-rSJz ^^mSVE^SixfcaVhn-^^tP. g 
^jg3i7'n7^-/H4, ^/l'-7'l*Jg^7'n-t ; /-9-(731 

[00 6 2] ^/W-7'rtgfS7'n -fey iMi, YyV*? 
-*fll*fl«Wi $ ft fcilB Sr^i. * »ca^ $ ft it 9 

[0063] 7=— X KT l"f efff^Stt, ^/W-7'rt 

^EWSftt^^hn-^Sr^t/. ^/w-7'rtg«7'D 
-fes/lJ-ro^/irtt, gffi»^b^/i'-7*rtgft7 p n-fes/^ 

KSSRSft 5g<t h 7 v^t 1 »~!H!W::HS1-5g{i 
JSSiS&ti-JI-t-S 4: 5 lc*^RU!E?iJ $ ftfc'J>fc < t <> 
lorojUgXn-iryf-Sr^tr. ig}i7'a-t yf-|4*Dj|^ 

[0064] ^/W—T-rtgftT-n -fe yf-14, ^gSJiitS 
40 Sr^fi£1-34 5I^E?II$ftfcr+n^RAMJR^SU!» 

i4, s«h7^r T a-f-siw-*»&©flr*«r*iijiai« 

<0S« $ftfc^ y ^ t««!i-3 4 5 lcfltJ*St5E?iJ $ 

-< y^l4, g« h 7 ^ ra — tf-HH-cofcod^ b Ofg 
■?-SrAB»a3ii»(0'>/j:< t tlo©^ y7lr««ti-54 
5fc*Jft»WE*l3ftTV*S. ^A— 7-rtSf§7n-ty 

50 yhx* y?\*. SL*i£Pm*<B%Klm*.. «*of 
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[0 0 6 5] ^/W-^rtSfSyD-fey^tt, Xj)Zv-f 
Sr^l"** y-/WS5B»Sr^i-5i 5 fcE^SftfeT 
*o^RAM**«r£fro J£»li, T^n^ 

oiaac^Sr^O. ^/w-^rtgmyo^iH*, A# 

?]£ftfc^A^^l'^&£A/t>fc&i\ tttfWK^A' 
[0 0 6 6] ^/^^Ag^o-feyf-ft, 

[00 6 7] KT W ^»gtttt> &&ftlB& 

[0 0 6 8] 7*-XK7W$»£fill, »8H«M£ 

KMC #A £ ft i> 9 fir- ^ 13 * 5/ * JRS1- 5 

*5fc*lrt*ftfc=****<ttf. 
[0 0 6 9] ^A^- ^ftgfgT'P'fctxf-}^ T^-n/R 

[00 70] ttoflWRi*5V*m WMf^fcMMfc 40 
-fZ>1tt><»7 KT 

*~^\zmtr 

MftR * ii t WJMttBtt^ i SdW <* ft 5 
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WETISfttv**. ^^rtSfl^oty*^ 
T*D»1-5 J; 5 SftfciiW** fcfttr. SfcSff 

i> ££j*t-* <fc 5 fcfcjfcftlHBfl! S ft fc tT- A 7 * ~t 
3 * 5 Kftjft&tflE*! 3 ft* tr- ^ ^ * -TMWim 

i 5 fc*AXU«^J$ftTV*3. 
[00 7 1] fto«l»cj8V*-c«±, ttttittttttrMfefl: 

\z m. $ ft T»»*8cffi:- 1 sat $ ft 5 atte^ a 
1- 5 J: ? fc* Aft ma^j s ft-c v ^ s »o*»© ir - 

E^Sftfcilffi*^ *Jg$-f 5»ort><7>**f ^^^r-r/< 

a«UTlO»i'6i5K«J«Sftfc*»SI»*r*tr. 4 
^A^-^rtaft^n-tyf-lcttKftftfcaio 

bsm tfc«*«:aiB **a r. t K i otxa^bs 

«^-ASr*J*1"« ± 5 lc«Aftt;E?'J$ftfcir-A7 

^ng-r^ j: 5K«rtftt«BJiSftfctr-A7*— ^io» 
ffitoifffi srgfg if- a 7 * — bg« t 

v^T»*1"« J: S^Aftl^EWSftTV^Sp 
[00 7 2] ±B2ow«WlttKT^««0 1 oW±& 

[00 7 3] 7x-XK7Wf«gII^ gftSSy 
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[00 74] ^w-^S(S^nirtylMi> f7^7 

* -f-fi-^aft £ ft^as s ^ & £ ft fc* 

[00 7 5] y^-XVTUj&Smm*. 
■fey ^A^-^rtgW^o-fey 

[0 0 7 6] ^A^rrtgffT'n-feytftt* ira3*JgS£^ 
± 5 icE^JSHfcSEt&Ti-n A^EES 

xmnzftx^z. ^A—yrtgft^o-fey^tt, 

»5BB»«>** <fct'io^*y :/K:«tt+* J; 5 teE 

[0 0 7 7] ^w-^rtgfE^nir^iMi, v~f 
*G1rZ*y 7ttWm Sr^-t 5 J: 5 EW £ ft fctB 
B7fp ^7 >f A^EllSXtt*^ ^*ir^*^-f^ 
^BKSr^tPo ^y^ftfflfiHH:, WAT** ?7 4 A* 

j/^co lofcWW"* J: SfcE^iftfc^A^u 

fi*o 1 5pJ»fl»Sr ffl* b i 5 fc«J&fttfE 

W£ftTV5 0 

[0078] y^an^o-tixf-tt, m*^y^ 

|l7to^7^/^lslKXii^ y^**/^*?* A* 

A7^-7 (75&g^ * ^Hw»« $ ft 5 ma srsiet-r 

5J:5JwEWSixfc^/u^u^^Sr^A/-et>ftv^ ft 



(9) #092 0 0 0-3 30 8 7 

1-5'J>#< t h 2o<D^A^:/v?1f£^A/e i {>ft< % 
COt&^A^y w*lH±ttJ;ft* y^*>bB*o*fW» 

[0 0 7 9] 7*-XK7Wt«*lt 
f+ffifcE«"Ite"?*>oT, |> 7 y^fa-WW 

70 [0 0 8 0] 7x-XKrKtWitt, ftSHfrSStt 

[00 8 1] ^A^WHl^****!*, ffitbT^D 

UXgfl1-5i 5 KEW3ftfc*oa>0jWai*^fc 
20 [00 82] teOlBt&fcfcV ^Ttt, tt**»tt«:B«ft 

i"5fc •o*«^A<-5 r rtaMI7 p B*y* 
* it* *o^(DS«*^T u>f irffl 9 fttt ft b ft 

S ftfc^I^^SIfS^P tr- A Sr*^ S«^fy7 F 
Ltifi«^ At 5S«7 W 

v lHrSBRSft5»o^<Dg«^r W fc« 0 f*lt b 
iO ftfc«kof9^f f a--f-**«r*tfSMBrW«:4 

t A* 5: ^ tr § f§ tr - A 7 * - ^ =Sr 4 £ ^ ^ x y ~f 

=-t«»U St«tfch9X^a-lHS*«r^A^- 
^rtgfS^n^ylMi^^r^^ryyt, loog{g 

bft5 b9^x*-f"«#SriittX^J0lfU 

± y V ti* b Ofll^c £-3 § gfg tr - A $r£j*1-5 ^ r y 

[00 8 3] ffeoffi«lr*$v>-cii, ttfcfl^filfcWfcft 
ir «JK $ ft 5 *o*^26«f - uxf irfj 9 tftt ft b ft 
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tf-A7*-^fc*itf5***> h^y^a—MR- 
ftto5WITWft**.ft;*7y7i:% hy^^r^- 

-*{g#fc*D*., *<aiI3£L/t{E*ft*D£t*rfclcJ: 
0 gffi tf — A ft tf- A 7 *~ r * ^* A'rt ■e**f 5 

fro 

[0 0 8 4] tt»»Wc*v^"Ctt, ftfcf^ffiftHttfc 

i-5fcfc*>#*r±, awnf-A^*- -?K«Ri-fiHk 

o hyV*^-*^fcto2H8rw ft4*5*y 

fttoSfBTWft-**.**^*:/** Jfcoa^/u- 
^rt S<S^ d ± v V&U tf- A 7*-^JflJHMSfc:Wlfc 
aoi^M^^^fctoSfttf^A?*- 

(I^tf-Afr&xa— ftft&U S{Styt hy^^x 
» —HI* ft ^/i— y rt gfg^ o -fe f- * r 

*t«ta*u r<og3iit^D»snfc«*ft^/^^rt 

g^n-t y^e> tf— A7^ft 1 ok jo 

/l^^rtgft^a^y^d^bOft^teaWtaflltf-A 

»fltfc<S*fc»<5**©»tt:«)B«kft»*-t-*^^y 

[00 8 5] 

[*W<oHlS(?5^JB] Hi y*-XYT 

watsiw^TA (io) by^ra-t/N 

Vhvw (14) rtlwtt«t"S — (12) 

flTU^ft^A/TVi. h7^f^- fr/Ny hvv (1 40 
4) tt % h7^^fa-t^y;u (16) 1 1-9^7* 

(18) ft^UT^U^ hn:=**#y* 
^ (20) IcSEJHlSn-CV^So atix* hn^**#y** 
(20) 11, *-#-K (22) ^y*- 7--* -cafe 
Sfu, ■l«#*f-f^ru-f (24) ^fcflttft'tS. h 

7y7fa-f7W (12) Ht, -ftTCT.W, *i!69 
L<il* z Pt<7> h 7^*7^-1*-** ft too h7^ 

7^-u-Tu>f (12) i±, («iJtKpg 



#W 2000-33087 

-f twE?0 $ nit h 7 y - ft* L-o >T t> A 

V\> h7^7a-t*W, t;7^A 

(serai -random) /<^-^^*UTV>Tfe Av\ hv 
y^7^-t^^b> (14) ft, &m/</u*3S£«i, 

/>VK/V (14) rtlcEI!3*vti*5ri:"Cfc5. hy^ 

*?zx.-^>r--?>\> (16) tt, fflr*BL 

im&T V9 /HW»« t7fp ft to •> 

5 T/wr^^/^-^Sfttoo 
[0086]ftt«)Ch?^f a -t7W (12) 
li, WCh9y^a-f"**«r*OTb-caSflrtf-Aft 

&#L*fcgmtf~Aft£fci-5 0 ro*s;a>»&, a 

«^7A (10) fcfi, 38fttf-A7*-^fc5Httf- 
A7*-^ft»^*-K^J:9«9»«fc*oaifflr/ 

m%&**;u#-<OTm*, ^y^Ht^ftatfttf- 

A7*-7|:»«U gffitf-A7*--rft«»t5. 
5Hfitf-Aft»ltUfc«, T/R*>f 

* ftgfg ^7^-7 KM**-*. 

[0 0 8 7] a2ft#Ra-f^i:, tt<0«M!fcfeVT 
\X (10) li, fc^ft«DAft*^ 

Eft5c*iftT-^ft»5fcft^ ^«30(XHB^h7V 

*T :* ft*"T 5 ~*7C h 7 y^7a""tr U-f 

(30) ft*MLTV>5p h7^7a-f7W (30) 
^5x5 =25ffi^*^ft to120^(D^yr W fc* t 

4^)e>i^Tv^5o a«^^7A ao) h?>*r*.- 
»?^^ftje#^^/u*-og(B^«ffli-6e 

tfg«Smi> 7K (30) V^A^^UTV> 

[00 8 8] SbiCJWfe^^ (10) -Ctt, h7^ 
y^^-^./Sr-y/U (16) (01) rtlC, *#<a»Stfo 
U < *ffltt-ett*V ^3000*^*#ft«ffli- 
5£***<4*. h7^7a-tAyK/> (14) 
ft, 3000*<?jiS& (32) lCJ:t)30®cofta[IslK (34i, 3 
4z, -"3430) ^tSgR-t--5120fi^^ru>ffttoo 

hy^^-tW/V (16) tt, jtaiHlB*>feOai 
*t«fti-5120*Oia*j|| (^T36At*^) ^U^24* 

(omwRvrnxm (^t36b^*^) t ftto 0 mna 

g (34) 0#^r|i, 200^/^SoaSW^/^ftJS^ 
Sn5170V^aHg/>V^ft««i-SW«JEK9^^Is] 
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[0 0 8 9] B3tt« MflO^/W-yrtaHB^o-fey*" 
lc»«1-5MfiOiSfi^yru>f (30A) t. NfiO^ 

4 (30B) K#»£iifc h5 v*fv*-if7 wf (30) 
(02) SrWI-SWfcV^^A (10) (O-fvytm^b 
6. JcDIMlKtt, aWtf-^TW (31k 3h, "-3 
U) tt^/W-^rtiSffll^o-feyf- (38k 38k •••38i) 

— t (40) cof-Y^/^ (41k 4h, '"41i) fctfttL 
TP5 0 gfflHf^TWf (42k 422, --42*) tt^/i— 
yrtS^o-feyt (44k 442, -"44a) ic-WPftft 
«U Sbt^P-feyiMigWtr-A^*— r (46) <D 
fiJif-*^*^ (48k 48z, •••48h) fcSHfcLTV^S. 

j^^niry^wft^ (380 tt, ftfcS&fBr-A? 
A/"Cfcft*\ Mttf, «*»V*fAHP Sonos 5500^ 

[0 0 9 0J 011X0^12^683 LTi^* £ 9 ^ 

/^-yrtsft^o-irjyf- (440 <d&*\± s m%mm 

yptyt (440 ft, 1MB#<: 
^^^^"7^— 7 (46) (48 

oa^flH**^** (480 

(75«-><r (44i) II, fto*^>««*»6>W*lc«#«rS« 

[0 0 9 1 ] AayhP- 7 (52) I*, T*f*n 
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aVhn-? (52) It, aa^^KSy** (53) fcfr 
(54) «r ft bT 7>v-7tf&&7 ot'/t lea* =^ v 

[0 0 9 2] $fe^fA3Xhn-9 (52) It, jSM 
J0 atVKt^ (55) Sr^UTg«ir-A7^— ^<D^ 
Y^Ww««U (56) Sr^LT^/v-^rt 

«»ii3itt*rtSttfcg«if-Aoifi]*at;7*--*^ 

Sr»J»1-*. g<8^A7t^f-r^/W#^ (48 

SJB£$*iSr£tfo 2ni»** (50) ft, 

^^^/k (48k 48z, •■•48n) ^fcoffl'ASrgttU 

tBfc±j£$ (58) HKJWS. 

*to1% Btt^AB (58) tt, */SSJifc#*oa«tf 

[0 0 9 3] 3S«Xt«ft^A7^— ■ M 
*tf#S#f?4J40.022#\ 5,469, 851«§-XW:5,34M26 

[00 94] WAayhQ- ylt, 2^fttr— A7^- 

(410 rfiVM axilftV^A^- 

. ^rtSfS^n-fetx^ (380 O rjB^4j a®<tS:ttffl 
tett»o^*>5o 04lc*i-i5lw, (6 

o) &<>fr<DmMm%fe®& (70) teft»+6^ 

7H/^^ (66) fc/<^*SK«**lt«-r5. 21 
ftB« (70) 11, a&fth^^^— ^^SrBft-tS 

5 * (60) II, Sf8tH]KHSJKi-5 

(80) ^/^^«J|«»Sr»«brt>ftV\ a*£ 

[0 0 9 5] 0 6 £r#l$-rS£, f^?^/^*** 
(60) ttBJH;fr*>'* (62, 64) Sr*tP 8 P3«S^^^^ 
(62) tt/^^5BS CMj StS^U, W&D^y* (6 

4) ii tnj fioani^^xo e *ne>o«icov>-c^ 

50 9- (66) |i, #^^8fl^a*6«ttttSr*-r5 8o 
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14, SHSf— AOiffaflg (steering angle) lrJ;oT 
hy#lwttL-C£>'</w*®I (M) fc^l"*^ S X^0 

asflr^^oi! (n) «as«*-KKJ:*. b 

[0096] i/7 hW^**- (66) 14, 
IH8irjj*1-jS»ia*C (70) JUKI'S. SftQIB (70) 
ft. ^/^tV^ (72) i, \s*<)\>*/79 (74) Sr# 

9 (76. 78) £Sr£tf. ^Af-TV** (72) 14, 8o 
©*»3SMt/</i'^«:^7M'^?~ (66) *»&8flr.-f- 
6. aWSiifcjBMKfc'S** (72) 

U"<A->7* (74) ^tttte-fS. SbKWVUW* 
(74) (4, (.J^a-lrrW (30A) (02) « 

(76, 78) fc*toflr**{Wftt*. -rAs9-7\s9+ (7 

2) 14. fejKaw^^AtHefflsnSv bijb*?^ 

SrWf*5 7fi«>7 ? ^/w</^5S4SS:B*lfciSt)OT 

a*»*U £*S2Klt>'hi*^fc*, Stun* (70) 

£«>-53IBJ<bJ;!7/hSV\, Ufc^o-C^A^-y 
fiigfiT'n-fci/f-fc b< 142Sf|tr-A7*~ 
t>, hfy^^a-f/NVK/w (14) fclXtta*** 
(18) rtlw««jbi-5r t*5«Jffi-C4)9, Wf*i©#a 

[0 0 9 7] ftffWtr/</W^»4« (60) 14, 091^ 
t7*n ^7 A ^ttftilSM (80) KftjftSft*. 7W 
7ABj|B*iBii» (80) 14, ^-7 - rtiifi7'Bt>t 

7 A pJie<tal3®tSl (80) £14, 01OK TA^ u 

y^7J) y^oyyag (90) fi7* 
?o.^7!ly7'7B ? (90) 14, 2 oroj«| 

y9ftT9 z r-< 7*'?fcoT 1 bVddA 1 5jfl;5S* J 5l#tilc?tl 

KM3i-f*£-CWt£;>j£l4, ABIRSrBS±i-5fc*!)lwh7 
X*7*»— -yv^ KA- (14) ©fl-SBKE-fS r t *5T-f 
1,9 ny 9 K7-l'<'<I]8rt"C3641'$. faT^py 
9yy y-fyuy-f (90) rottfflttfflJt^aSrJJfe-f 
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[00 9 8] 011X1/01214, ^W-7 , rtgflr7*n-fey 
•!>■ (44i, 44i, ••■44i) (03) ©SfcS&iftfclfc* 
1% 011Sr#fi5i-5t, JbO»SJii» (100) 14, h 7^ 
^fa-tTH 1 (30B) ©f-7*7W©lo (420 % 
»*t5S«F?^7>-t (28i. 282, ■■•280 

awis* (ioo) 14, (i 

081, 1082, •••108«»i) XuttnjfSW- CbD#8fft£) 

dioi, 1102, ■••no,) \zm&rrz>TW£9 y 

Y^yf- (104) Sr^tf. Sfih7^7a-tro# 
70 * (28i) 14, ttWMIM/IUMI (1020 

^-fs^ (104) K«fcS> lo<03K5;h.fc*77* (10 
61) Xtt^o^WSK^tlfc^y^ (IO61) KOTtKA 
VbtlZ. Ufc#oTtt»»ME» (100) 14, *77" (1 
060 fB(0h7^ra.— 7-«^<0«mSr-siiBfJ:LTlt( 

2o^S'i ; 5^J : »l-J;oTS^oltU 2r><r>9yf 
(1060 ^tjH5Ct^S6-Cfe0, rni4#-(05iK 

llf-OTCf Stt-g-frl i*3) tU<l4*-roJififfl[S: 
HUH L ftfeH 5 tro 4 W fcft 3-©*3 $ £^;t 

[00 9 9] *fcta£5§Jfi& (100) 14, flffSOJffiifi 

jo> e.<ojfiscos«-c&5 amitrT'B ^7 .m-s r t k 

ioTTi-D^gji*^ (IO81, IO82, •••108x»i) \Z 
i *>*ItTefc5, ft#«)KilJi£$* (108k IO82, -"I 

30 08»o) ^.toT^^bnijiaiot^^v^sa (t 

4iP>n5, iBB** (1080 14, WTJ-±T!Si^S*v 

U<»4^7^+^^v'^7^/^T-*>o-rfiV\ WE 
ittiSSt/Pffl^ (102) 14, T/R^j/f, tfliSlS 
)IS , ()U<l4^^J#tt<iSS:^tfrt'bfci„ 

(112) 14, S(t^-A7^- v (4 
6) ©looMft^ (480 Iwig-g-^tlS,, 
40 [0100] 012Sr#fi5Ur, te^JfeW-fcVTtt, 
^-rrtTT-a^gfgyn-feyf- (115) £14, 

(120) fc*tt+5-a©7n^?ATOfcaBH» 
(118i, II82. •••118r) ttiTD (122) A» 

b, (120) *Ja«Xt«ID»$nfc(§fl-«rSfi 

tf-A7t- r (46) WIOWJ&JS^ A- (480 

7*B^9A^T**a«»04r* (1180 
14, rt-n ; /il^ ( tUTtt<l4f ^^;Hgif«!i:L 
THm$^5. T-#-a -/giii^ (1180 0#/r(4, 013 
~025£B8*LTSiW$nSJ:9lc, Vfftl^SlHF, T 
50 ta^RAM, f^7V K*-A- KI3B5, S6i!)7 ^ 
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)V9. L-Gyj*?* iff-**'**'*? 4 fr* 

I o i o 1 1 mmumuz&mirz t, 

tt-tKWm 025) , tU<ttA^J^S'7'Sr#i-5 
«£» (145) tr#tf. OB* (125) 14, 8«©^y 
f- (128A, 128B, 131A, 131B, 134A, 134B, 137A, 137 
B) teZV 2^<K>@mm&$i® (138, 140) 
fcaHoSJtSJIJR^- (130, 133, 136) ®5£ 

ftj^^n (138, 140) it, mnmtfc. ««> 

Six*, as*-?- (180, 133. 136) 14, *tl*tix<{ 
yf (129. 132, 135) Cfc9«il (Vdd) fcfcttSft 
5. (129, 132, 135) 14, %%<Ott\z»&M 

ftS. @£5pJ#«SSS (138, 140) 14, tUXx* yf 
(128A, 1288. 131A, 131B, 134A. 134B. 137A. 137B) 

t*i-ijgffiro«KSrBiffitcL, x-vmrnx* (13 

0, 133X14136) fcJ:9»{fc£;h-5aHJ:*Ufc*aM^a 
3i«»S:»5w4#-e#5. SJg*^** 14, C^t? 

7 w i\>9 SK^Xtti)- v-f)V7 v K*- A- KiiJi** t 
tSwi^-C^S. 01*.HSSJBft (125) AK 0.7<DftJ*§ 
Sr^i5B5&PJ#«S« (138) i:0.3ro|i]|l5r4i5H 
5£fW«S$& (140) Sr^A/T-v^i-fS. ^SJisll^ 
(130. 133X14136) li90g<D#lS3:-£;tS. Myf 
(128A. 1288. 131A. 131B. 134A. 134B. 137A. 137B) 
(DON/OFF <7>m*£t>Wffi aroSitt Srfil *. 5f5 4 

l0 10 2lStti^ (145) 14. 8i©AAMvf (1 
48A. 148B. 151A. 151B, 154A. 1548, 157A, 157B) \Z 
2fi»g«fJ#«S[« (158, 160) |c««tf-5 3® 
©HJB1B*F (150, 153, 156) ££tf, igJi*^ (1 
50, 153, 156) 14, y+ (149, 152, 15 

5) lcJ:9ftSK (Vdd) irg$S$;h,5„ (149, 1 
52, 155) 14. jW©fc*l=«H3*vTV*4^iK»* 

(158, 160) 14, XfiXjy? (148A, 148B. 151A.151 
B, 154A, 154B. 157A. 157B) fc#fcajgffi«3*t|««r*r 
ISfcU (150, 153X14156) J: »JJS 

5. £5§313?*I4. rrt , k7^/i'*5lt^XI4if:x7> 
[0 1 0 31 EH5.RUW6I4, 0 2<O?Vu-7'rtg{i:/" 
ft-^tvfpf Sf-VT"?— "fx— v (sampler chain) © 

*wa-?*»$. aist^^six^f-^yT-^ (no) 

(172o, 172i, •••172j) TkVt~'&<r>W7 )V7 V K* 
(174o. 174i. ■ • -174s) fr£tf. 2<@cof- 
V7'7-<oK!lri402OI^$^^ffi*m^5'7T (18 

6) #*>5. 1f^://i<*Dy*JMMMt, 
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* (Nyquist criteria) «ifc-ffc*ldWStt*KWk 
f8,#<O0>t£ <th2 «TC *>«. *ri£tI*100%1>-#- h 
•rSfcftC, ^ny^HSi«l4J8 : ffffiRF*'C,^j6ft(D 

ta*aJSliw^l»iJS-5II6i:/j:5, W^.142.5 MHzW^ 
ttflWCtt, (170) ttlOWz^n^E 

SftfcttJBLT, 2007Vf*roa»frfcSfc*»w507V 
#<0* y7~X-4&Z%LX^Z. 
[0 10 4] EI16lc^i-f->'7'7-ilS (175) 14. 
70 */w?n;x?l::J:oTfS!l»£;rv5H^>A7J (176o, 17 
6i. -"1763) STJt-i|(7?-^V7 p 7- (174o, 174i. ••• 
174s) *$tr. WS&m*y7T (186) 14. 2fi<0f- 

vy/vrv K^-zi'K^owicessnSo a# (n 

6o. 176i, ■ -17fo) l^±!J^$*T,5ft-9-l4, JO^SR 
■7- (178i, 178i, 178s) lr < toT1>->'7'9-itl^ir*P* 

hS*S:«ifc-f-fc»t)l'*«i«#i5fi*^ro/»5:< t 
2ffifT&'6. f-VT'^-m (170X14175) 14, 012tf>a 
j£M (1180 fcUCfMlSiVB, tt^ftfc'T-VTVl'TV 
20 H*-*K**- (174i) 14, in***- (1780 £#l::0 
11I^Stl5*DSE51J6iS (100) fcLTtefflSftS,, 
[0 10 5] 017, 018, 019-Sr#fi3L-C, ■tew^JSM 
K:fcV>T, jgffijR^ (fll*.rf011, 012, 013X14014 
K^£ft£>) 14, y-vsTVY*— (Sal I en and Key) 
^ro2ffiSe»7^/^ (180, 182, 188) XbZ. 2 
ffi«6»7^/^ (180) 14, fia&m&m (100) tL<!4 

mmm (125x14145) \z&%-tzzt&-Q$ ib»7 

(180) 14, 50^/e>Wg)iS:5MHzcD#«gT^ 

30 [0 10 6liIl7-{/^ (182, 188) 14, ^o/?A 
T5r«eft®ffiSTj&ftL, yrtSff^a-feyir (11 

5) (012) <nmm (ii8i, 11&, ii8r) *m&%. 

•5rfc^t?^5 0 fgft^^/U;? (182) 14, HMHSPJW^ 
y7r (186) 11^5'^ (183a~183f) CJ:-?T»itt 
■f«-»Otttt (184a~184f) Sr*jffli-5r.tlrj;»)7* 
B^?A^r*4a««r»*t«. f^§«)lwtg«)7-f/^ 
(188) 14. -ffiw^^:/^ (192) fcJ:<3-C¥«WW/< 
>7r (186) HWWiS-li©*^^^* (190) SrfU 

HtfeS (^xliY.P.Tsvidis and J.O.Voorman "Integ 
rated continuous-time f i !ters"!EEEPress.1993£# 

Jf ) . 

[0107] 021&tK022Sr#^U-C, teroHJSMIwjs 
V>T, aSiRiF-l4^-Yyf-^-V/<->^7^/W^ (200) 
■CfcS. ^y^*Y^'>^7>f/W# (200) 14, 
»ibTEJHJSnfeSSiS*IS (A) . (C 
50 i. C2, Cj) , ^-fs/^ (Si, S2) Sr^tr. 
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ft^y? (Si. Sz) f4. «#*+<MW»«>2«« 

Sn*J:5t, ^-fy^ (Si. Sz) I4M0SFET (Sa. 
Sb. Sc. Sd) iUTSim^^. ****** (CL 
K. CLKN) 14, S^tfcHj6»^^2S^a'y^!5> 

jlft 5 ? o :? ffiS&o v 5r#Jffl1-5 rtf'49 
5Et5rW 5 t$5, rftfcoiiJi&f-tt&fcfcffl^ft 

#nv?-|±tefct>V><oA»395 (^xfiHEVan Valken 70 
burg "Analog Filter Deslgn'CBS College Publishing 



[0 10 8] 023frfcflBLT. teflUlfcWWiiHT, T 
•fo^y/AT (RAM) ft* (210) 

yB^^ivBllEftjUa^ib-CfiJffl*^. RA 
Mifc* (210) 14, A***** (215k 215 2 , "21 

5i) syia^^'f (2i7i, 2i7i, • •WW t-tn 

•PHftiKi-'Sfa-^ (216, 218) SrffifflLTMfiroA 

(21 4i, 214:, •••214b) Sr&tr. Xt)*y7T 20 
(212) 14, fa-? (216) KioTf&iJSPSftSAfl;* 

-fy^ (2150 K.fc9!B18**^i'* (214i) ~t'&\Z 

*&*iS r-?y*f tU^^-f ? 

f- (2170 t»g-t-5f f a-y (218) 11, 

/•^roHfirfc, Xt>*7>9 (220) i 
(222) ffl<D*^S^ogj|l::4!?fc£$;ft5;ij£l$ 

A^<y7r (212) «^ttJA/<y7r (224) fc 

JBVtt r-7 v^7*a-f-<S-S-5rii}S$**fc*lr* 
[o l o 9 J tero^fiEroff4U^I9t«t^v^-cii, r 

■J-n^RAM*«U*5ll6ll (170) 
fflSftS. 024(4, Ti-n^RAM (210o, 210i, 21 
02, 2103) , *mm*v7 7 (I860. I861, I862, 18 
62) 3CO--W>ti\M V? (227o. 227i, 2272 , 227j) 
^Xj-fu^yJ^iW^mm. (225) (owm^h 

5, fit. t<l4T^D^RAM(0#*l4, 2^Broia23»C 
SSSftaE***/*^* (214i) (22 40 

5) 14, tS*t*a s^fcS- (CLK, CLKN) KioTfOTS 
ftTfcU, rW#&CLKJlffiftl4ffl : ff^RFjgjS?S02 
ffi-Cfe<5„ ti\Myf (2270 I4RFJI#I<7>4#£>1& 

[0 1 10] 025Sr#fi5LT, ffiroHlfiW^V^, 7" 

(CCD) (230) ®W££*^I4. g 

«JH*fcLrt>L<tt»3*llfcL.-C«UB*n*. CCD& 
(230) 14, 10&CCD (234) \Zt p y ****«*+$ 50 



N : l^^v^f (232) Sr^tr„ CCD (234) 
14, !KB#SrA7J (236) fc**VCft» 

U ai* (238) IwSdgi-SSf ^u;/^®»3Sir»ir, 

5 0 CCD*iiii-r5<oic5i-5»jliil4, SSct^os/ 
^ISftia^TfttS. Sfftfflli, Sllw5H-i5 

<3-7VtV (232) 14, -»0?ffiSH&ir£SL, MfPA 
ft (231) lciDS^$*vfciBifiS5rSlwtxa«Jft^ 
oy^jSaft (233) SrCCD (234) ~ffiifc1-5„ sRf 
tt. *l&%9ay9m&&<o9MKb1tb9vy97'< 
-YX/i<- (clock feed-through) SrISfcSI-SSftoaxD 

[0 111] 

Wll 

fflSQR 



10.00 MHz 

10.56 

11.11 

11.76 

12.25 

13.33 

14.29 

15.35 

16.67 

18.18 

20.00 

22.22 

25.00 

28.57 

33.33 

40.00 

50.00 



li 



950 



800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 



[0 112] m&&nM&it* : t-*®M-tz>z 

mn<Dm%9i<Dm&z^-t, tvrvtwm (240) 

14, Si02»»*±lr*Sa$*fc#«®«i (242i. 2422, 
243i, 2432, 244i, 2442, •••) O^tTy 
?<K>Mt. P«g«4 J i;:ftet5&oA><aN'8« (246 
i, 2462, 248i, 2482. •••) ifc*tr. N*®# 
(246i, 2462, •••) 14, 7<f)9 yf (INi, IH2, •••) 
{ZXjy? (247i. 2472, •••) K 4 
N*®tt (248i, 2482. •••) 14. tilt)* y 7 (OUT1, 0U 
T2. •••) \ZXjy1- (249i. 249 2 . •••) fc.fc!J««L 
TV>2). Sffi (242i. 2422, 243i, 2432, 24 
4i. 2442. ■••) 14, ««©TK»«UfcW*KKe 
S1-5±5l^ia?iJ$^fc3ffi^ny^ (CLKi. CLK2. CL 
K3) UttRSnS. ®SS (240) 14, m&Vv's* 
Tz.-ffettXfiy-y? (IHi, IN2. •••) -eSfB 
L. KUfc«*irttlAi'y7" (OUT,. OUT2. •••)-<? 

14. "Charge Coupled Devices and Their Applicetio 
n'.Beynonb. McOra* Hi I l,1980icE^$H-C^5. 
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[0113] mi&M-rzts SKfe^r-Mi, t- 

(53-56) {Z&VW&tf^ZhZZ?^ 
5^fA3yhQ-7 (52) Sr^tf. f-^*— ^ 

acre, ^/i^-yrtSfi^airyiMi, 

p — KSfaTl^ftttiXlift ^£^12,0001^ $> h<0 

1\ in t ooo if y h £16^ yr/wy^ virion 

[0 1 14] -o(D|5ttW^*5V^T«:, ^s^/HHWig 

% f*£T ^ rt s flr ^ » * y * k w zm&r p 7 
+zzkt**im-ct>*. «wia*r** jkst-^sti* 

Ki-*. «*.HZ5*-T-Sr«*.6^n-ty*» % 10 IHzT? 
^o^^tSl*^^^ 7 ^^ *510T-f^P^ 

£5 rile: J: 9, ^/rt/nt'/flifSf-A^ 
14, #ift||KaJlf p -^«:^^Xrt7 r o'feyf-w** 

[01 16] E271C5 x s-fe/w^yr MfcttfflSJx 

-5*J«[e3K (250) <D«U»H«:*"t% :^TK 
14, ^v^Xrt^^n-tj/f-tiSBBt-t-SWffltOiSfl-fe 
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*/7Yy*J*9- (252) , *£y«Mr««1"5fc*«> 
'/7hW^*- (254) fttWBWttW'^*- «56) 

(2600 (XtftfS 

tO»»^F ttO»«*fc£) (2680 *W* Mi*. E127lw 

— .XE>fctf>l;:, ;Pj/^7^F (lookahead) WT±lfEl 

[0 117] 5/!IT^/^tt, *D«»«««rtDiHt^^ 

(256) *n ZLXXRVYiiJmftZf? 
V*9- (252, 254) ^tWfn{l«t?) 6 Wm* 
(268) [4, lOWiBiffi (tL<tt*©f*i£«Bi«) 
20 fcXXWY313©t»trajli"SwfcR:J:o-C, h?^* 

SHBir/w (260) II, ^0»*^ (268) I^J:o 

xttnztinm&mtm (26D sr^u-css-rao 

gfS-fe/W (264) 14, AD**^ (268) J: D ff» * life 
iSSfilSrS^ (265) Sr^UTSgl*5p iUif-^tt 

3<? [0 118] **:EI4$:#K&LT, -o(^*1601JIc*5Vn 
TI4, Sft-fe/U (260) ttSfc, 5/7H/^^ (6 
6) Sr^t> 0 2l{gir/v (2600 14, **/</v^«r«K (2 
620 SrtfLTSftU h>-^^-l48o(05Sffi 
»«)rtoioSru^ui/7^^«ftt-5. «feco*iaWw 
*5V>TI4, ? /7hU^^ (66) 14, (26 
00 co^lcEH^tt, -fe/M-8o<DSSBB» (262) (« 
fi±l*oSBlttte62i«)*S:H*1-S) Sr^UTSip^ 
^«T»»-f5. f^/W^/v**** (60) tt, >7 
hU>?^^- (66) t#l:NW^/^8oOSISS 

*^£it«« s*tfc 8o<7)s/i5ii*Daffi^ 

ir/w (2620 I43§ii«l (80) ££O 0 iUffi^^ (2620 
|4, rVtM^XBSEMk (60) (2620 
UTS^/^SrSfSU, ^LTa®«l (80) l4(E^Sr 
^-</ViX7^ (74) -tlStt-f^o 
[0 119] JH***3-«r*UUfc«, Sftir/u (26 
4) (4fjfitS<S * n/t^T- 9 * ^-^rtSfS^ n 

50 «Jd*5^T, ^/u-^rt^P-fes/f-^JICjiSJI (10 
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0) */Hl**»fr* SflHrA*)** (2640 14, MM 
H£ftfc*^-*fc¥-<0«« (266i) fcftUT, S 
«*^<D*Mc<fc«1-5 1 oco o * v h % 

(104) fc««i"5. -fftfofe, 13ffl£T<Oftfg 
ir/w (264) *>few¥#^-*fcStt+$^aWI»*a 

^K*^y^ttfc;£ioTfc5o WiB&M do 

(264i) t\ £X<D&fe±fr (264) jCoV^T^n** 
<< ^ yf-# l oL?Wliv*&ftttj&»ofc»& J: U t> 
'J^VMRo;*^ s/^Srff-TS loQ«rgfitf|? uxtfj 10 
y h*^y^ «r£tr e Sfg1?/Ka** (2640 ft, ePS 
r~*«|i§$i$ (100) (06) HfftfSJIo** 
<D«tt (266) lr*i-5. &Kiai2«r#JSLT, ffi^S 
JMfJfcfc^Ttt, #3H»*^ (264.) ft, iftfiiSffiSft 
fcW«fW (2660 SrftbTlooru 

^9AFllB4iIB** (1180 SHOW'S, ^/v— y 

(264) *»bSMSU *LT;ta»£ft*:«^ (12 
2) Srftfftf— ^©^*>'*/WlofcJi{frt' 

10 1 2 0J *^^|«mKT*:#!IBSftfcV\ H 
[0 12 1] 1. ^(WMt«rW«ft1-6fc*©7*- 

i&*£ttiutT\"{ (3oa) & ; mtrasttctttts 

T V n 5 MC b 7 ^* 9* » -f*P KffiR $ ft 5 »o**> 

(41k 4h, - - Sr 30 
^tri^lf-A?**-^ (40) t ; «od^Sf8f-^T 
W (42k 422, -'A2n) KSMtf ft bftTV 
a-f-»*fc*tfSffTW (30B) 

'(44k 442, *"44n) t, 

£5fcEW£*K j*E/A^7rtftft:/n**1to** 

SfcEWSftTt^SaJt** (118k II82, — 1 18r) 
*»riJ1-SWWfrS** (230) jftfea&Sftfcb 
7^*T:*-f-f§*£ftf§LT, MKSttSftfch^v 
^f^-^fc^fc^l-** 5lc«/£$ftTV^*oJt* 
* (120) tSr**, 3MHf-A7*-v (46) C 
■Ogfftr— * (46) WE»oW^-^ 
ftg{g;/n ir y f-fctttt * ft TV ^So^^Mf * 
(48k 482, --ton) t, :<Offiifir^W* 

^ t fcoTW1B^3-^e>SfS^-^ : Sr'&*"f5«t5«- .50 
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«^RUE?OSftTV>* tr-^7^-^aii««5:§ 

5 fcflWSR tfE^fl £ ftT v > -5 if- A 7 * - -rfllttM! 
(50) i«r£*> *UT ; WIESfflnf-^^*—^*^ 
SftUfcffi**36^tTME^*StlOBI«*^-r 
«^5K«*»t«»ISftTV^*B«flferi» (58) 

[0 12 2] 2. «««MtM«fci-5fcft©7x- 
****triiHBTl"f (30A) i ; «««4Btt^»*tS 

ftsaswtwif- ASr^-rs * 5 ic«^si5E?a$ft 

tv^swe b y a-f-*^-fc«K*ft*»o*^ 

&{f if-*?*-- -yy^/w (41i, 412, •••41i) fe 
^tf&fe*~&7*— r (40) fc ; »o*^Sflrf-^T 
W (42k 422, "-4211) fc«9ttttfeftTV*5£*G> 
hy^fa- *»**#tfS{§rW (30B) 4 ; tt 

^SfS^D-fey^ (44k 442, ••■44m) t, 
^rtSfjy airy 1^(0*^ #S(rEa^i-Sf*^r WO 

±5lwE?ISft, WE^A— 7 f rtS<S7 p ' a *y^** 
WES«Ufcb9^7 f *-f-fi*S:aiSS*5«t 
5\Z&mZtlT^ZW&%* (118k 1182, -118r) 
t«*-r«f-V^TyK*-^KEIII (174o, 174k 
•••1748) ir, WEiBISftfch?^f r a-*«*fe 

^ J: 5 K«j££ftTi^»3ft^ (120) fcSr**, ft 
fStr-A7^~v (46) t, rcogfg ^ 

(46) ittE«o^©^/v-yrtS«^n-tj/*litt 
ttSftTV^fto^fta^irV*/^ (48k 482, —4 
8k) fc, r<D«Hlf--irV*/W*4r*ttE^»^-^rtS 
m^n -fc y f-^bgfg L^iiEfS«-lw J: o TttE* 

b Sflf if - A Sr^fitt 5 J: 9 l-ffifiSlS t/E3^J $ ft TV > 
*lf-^7^~-raJf»*S:^*, WE«3S^yv*/u 
*»b«*«:Sfflr tT*P»i"« £ 5 iw«^ftU«?iJ$ftT 
^5^7t^»«i (50) ^UT; 
WESft If- A 7^— t feft« Lfcffi ^SrSIC LTtt 

TV^5H«4^S (58) t«r«tfCfe«r««ti-67x 

[0 12 3] 3. Se>lwWE^A-^rtft«yn-tyf- 

C5E?9$ftTV>53Vhn-7Sr^, WKftffSST' 

aSffl?r#tf, 13BXft2*lcE*^7x-XKTW 
[0 12 4] 4. S bUStlE^-^rtSfgftfg^n-fe 
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«*>e>tW-tS i 5 fc1*jfcfttHey«£ JvScKt < t h 1 
flcoiI]f7*n-fc l«Xtt2*R:lE*©7* 
-XKTu^ ; £#gS. 

[0 12 51 5. JlijE^A'-T'rtgfcT'n-fcj/f-a'. 
HaJSttSr^-f * £ 5 fcETOSfttv »5 WE^vX/v 

2 *K Bt © 7 1 - X KT W 10 
[0 12 6] 6. fl&K^/V—T'rtSfirT'n-feS'ihSS, W 

T^-XKTW^W&H. 
[0127] 7. tft&.?nx#s(y hxJyl-AK #JE 

©WE* ? 7*0'>j4 < t> l ol^fllilB^-§-5rS)6ei-5 J; 
[0 12 8] 8. StriB^/w-yrt^7'c-fes'^ > fltf 

^jJWh-a-rs/f-as, fi*o# fiW&WEff-ll-KAn* 
X. lflKfi^otfiJ'f#^^-SrlflfE*PJSatti»w/>/£<i 
1 1 oottiE* y XliSMSW** i. 5 KEH S *vCV >2> , 

[0129] 9 . ItBWWWMtftifiKBBWtt-C* 

[0 130] 10. «M«MfcfcWMti-5fc«>©7* 
*****triSflrT l~f (30A) t ; ttttttttttttttlt 

<oWM^~ •r>'-%^ (41i, 4h, "^li) 
££tri£{itf-.i»7;<~-v (40) t ; «oa»<0gflhf7" 40 

(42k 422, •■•42») J^*f 0 f+lt t>in--C \, #HSfc 
O^^T^-T^Wfgtfr W (30B) t; 

Xi*3g{§Xeir*i*- (44k 44k -■•44h) t, Z.Z>?/v 
-^rtg«7'oiry*©#*i5|(rE»«1-'51>-XTW 
oiilrEhv^T^-f-Sf^fc, WEi^^Sf-A 

sm^mmti. WE^-^rtSfsxn-tytj-ro* 

.fc^l'EyiJSttSJlJI*^ (118k 118k •••118r) 50 
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»figi-5T^n;/RAM5(l^ (210) £, llftEiiJISft 
fch7^ra- !MR*«MtU ttlE51JiSnfc 

(120) t$r£*-;£{ir-.k7*— ^ (46) i, 
iroSfg^-A7^--^ (46) i 5 , flflE&o^c? 

(48k 482, •••48i) t, wroaJS^-r^/no 
£*#tftE*>- XrtS«7*n*yf-d>bSffiUfc«f- 

$riIffit5r£fcJ:oT«rE*=-a»fe£«*-A i 8:£ 
* J: 5 K»ffcRlfE?l$ft-0>S f-A7*- ^ 

ftllHMf! (50) *UT;*ES«tf-.k7# 
— r*»b5M UfcfS-§-SrSir UTttEtttftfHMfeeMI 

(58) fc&Stfri 7 ^-XKTWf^ff 
[013 1] 

*»i:|K©»©l'7^7 ! a- tf-Si^SMI*.* K7V 

*7*»-tTW (12) tu<tttr-^7*— rf-TV 

oA^aift1>-7*T.W (31k 312, - • -31b) KWO^T 
?>ix5#Stf> h 7 V^x^.-f'SI^Sr^tj'iSflrT 
(30A) 8-oWSfit^7U-{ (42k 422, ■••42 
») l^«9ST?>n5#*roh7V^7*3.-f-SI^Sr^ 

tfSMirw (30B) kZStto Sfcgttfi, 2l«f-7* 

/l'-Xrt&teXn-fcy-!*- (38i, 382, •••38i) t, gfl 
•TT'TU-Yl^tS^ltSSIo^OgfgT'n-feyf- (4 

4k 442, •••44«) tSr-g-tf. #^/v-XrtSfiXp-fe 
ylHi, Sl«L$iifcf-7"TU'fwh7^T3.— fm* 

r^-tfg^5r§fS1-5 i 5 ££JiJi*ftS, «-^/w-X 
f*3Sf§7"B-fe-/lMi. Sfl$^fch7y^7 3.-f-ff-g- 

$n-5»o*»w*Bgf : -v>'^/i' (48i, 482, — 48n) S: 
^•ti-glSK , -A7^— 7 (46) &>®m!f*y* 

«Jf1-* r 1 1- J: o tx a t>g<g f - A 

ttlUX) (50) i:trttr. «<ft4fi£S (58) li, g^ff 
- A 7 *— r fcgfg S nfc{g^-ir S^v » x^^SUfe 



(18) 
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[01] 7*-XKTWTl^»***S/*yAfc 
[0 2] aio^^x^o/NVhVWriS^iiSti^ 

«£Bfr0T-*>5 o 
[03] ftoA^^W-^rtSSmX^Se^n-tytl- 

[04] HSKiRS^a^/A^-^rt^n-feyf-K* 

0"CfcSo 

[05] 03l^SnsaSf8//^^rtya-fetxf-tr» 

[06] 04Sl^05^I^WTfflVNbnSrv ? ^^/< 
**#£«O«l»0T?fc5 D 
[07] BB6©ef^^/<^*4BK:J:9»feLfcJi 

[09] 7JI t/^ynyTBK-Cf^ofc^n^ABjSg 
[010] m?o>7n?9^1lit£Mfflk*\zM\,*t>ti 

[01 1] 03CO//W-7 r rtgfi^n^5/^tf|^VNb 
[012] 03^D^/^-7'rtS^t7 f ^•feyi^ttwfflv^e^ 

[013] 7u?7^W£m&$kt Lxm^tis, 

[014] ^o^7ApFtB43Bi»iL"C«v^ii5 % 
H£ * * 7 AX* All 9 v 9 v 7ttm 

[015] yvfv^wtm&mtLTm^btiz, 
[016] 7u?j^mmfflfkthxm^hti%. 



34 



[01 7] agjg*^iUTfflv>e>nSlBI67>f/v^^«t 
l&0TS>S o 

[01 8] asiSH-fi LTfflv>bix5lE»7^/w^oSt 

[0i 9] 5iM*^tt-cfflVNfeix5ie!b7^/v^(oa 

BS0t?fcSo 

[020] 015, 016, 017, 01 9 

[02 1] ffliSll^t LT«V^bhS^y^*ir^ 
[02 2] 5B6^tUTfflV^n*^y^*ir/^ 
[02 3] ^a^»ATnBft«*»fcUt«t^*ia 

r^o ?7 vtf&Tt*** * y *^co«Eie0"efeSo 

[02 4] T^n^y^AT*****!)****!^ 
[02 5] 97 A pIlB^JBiS^XIi^o JfyJ**! 

»0-CfeSp 

[026] mws^^^v^^jx^iijfiiR^ffl 

[02 7] HSK^SiiS^/w-^ftaSfl^o-fey^R 

[?5F^oK^] 
30A:2*«TWf, 

30B: »«TM\ 
50 40 : i^^A7^-7 v 

42 : Sfff-^T U-f , 

44 : ^^rtSfl^ntyl 
46:S(S^-^7*-^, 

48 : Mf+yM 
58 : 

118 : aBBE**, 
120:iD»^ 
40 174 : fy7'y^-/u KEW6, 
210: TtD/RAM*^ 
230 : fWBflS^S 



4] 



[05] 
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